From the Royal Lancaster Infirmary, Lancaster (RECEIVED FOR PUBLICATION SEPTEMBER 18, 1957) In 1949 William Evans gave the name of familial cardiomegaly to what he believed to be a "distinct syndrome having a definite clinical, cardiographic, and pathological pattern." The essential features were the familial incidence of cardiomegaly without obvious cause and a marked tendency to arrhythmia and heart block with associated palpitation, giddiness, and syncope. Death may be sudden or rapid due to the development of left ventricular failure. In the electrocardiogram the QRS complexes are often exceptionally wide and the T waves inverted. Conspicuous myocardial fibrosis and hypertrophy of the remaining muscle fibres are the striking pathological findings. Both the degree of conduction defect and the prognosis seem to depend on the extent of myocardial fibrosis and cardiac enlargement.
Evans referred to two previous accounts of obscure cardiomegaly occurring in members of the same family published in the case records of the Massachusetts General Hospital in 1942 and by Addarii (1943) and Addarii, Martini, Mahaim, and Winston (1946) . Subsequently cases have been published by Davies (1952) , Parsons (1952) , De Matteis and Ozzano (1954), Campbell and Turner-Warwick (1956) , Gaunt and Lecutier (1956) , and Paulley, Jones, Green, and Kane (1956 Microscopic examination of the left ventricle showed marked hypertrophy of individual muscle fibres associated with gross fibrosis of the myocardium distributed peripherally and corresponding to the area seen with the naked eye. The fibrous strands tended to separate the muscle fibres into bundles (Fig. 2) and many of these isolated lobules of muscle showed degenerative changes similar to those seen in early cell death following ischaemia (Fig. 3) ; slight infiltration with lymphocytes was seen in occasional areas of fibrosis (Fig. 4) G. GARRETT, W. J. HA Y, and A. G. RICKARDS two of which the diagnosis was doubtful; Aschoff nodes were not found in the only case which came to necropsy. In the remaining cases there is no history of illness suggesting Fiedler's or other non-rheumatic myocarditis.
Paulley, Jones, Green, and Kane (1956) have, however, described several cases of fibrotic cardiomegaly which they attributed, on the basis of positive serological reactions, to toxoplasmosis. In one family, at least three of the four cases coming to necropsy showed a fibrotic cardiomegaly similar to that described above, although atypical in that the left ventricle was not predominantly affected and mural thrombus and embolism was a marked feature. Moreover, two of the four cases had enlarged firm spleens. Clinically their cases bore less resemblance to familial cardiomegaly, the absence of syncope being particularly noteworthy. Paulley et al. (1956) were unable to demonstrate toxoplasma bodies in the myocardium of their cases and positive serological reactions cannot be considered as conclusive evidence of active toxoplasma bodies from a case of obscure myocarditis in which evidence of generalized toxoplasmosis was lacking, but toxoplasma infection may well have been the aetiological factor in the cases of Paulley et al. In view of their findings we obtained samples of serum for toxoplasma antibody titration from a brother, son, and wife of our Case 1 and in no instance was a significant antibody titre recorded.
The finding of glycogen deposits in the muscle fibres in Cases 4 and 9 raises the question as to whether some cases of familial cardiomegaly may be due to a disorder of glycogen metabolism. In a few cases of Von Gierke's disease, glycogen infiltration has been confined to the heart, socalled "cardiomegalia glycogenica," but di Sant'Agnese, Andersen, and Mason (1950) , who have recently reviewed this subject, consider that a fatal termination within the first year of life is invariable in this condition, and, moreover, those cases of glycogen storage disease in which the heart is involved do not progress to myocardial fibrosis. Russell (1948) , in trying to assess the significance of the presence of muscle glycogen deposits in post-mortem tissue, examined specimens of muscle from 11 necropsy cases taken at varying intervals after death; although she was able to demonstrate glycogen in the muscle fibres the infiltration was scanty compared with that found in the first case described by Evans (1949) . The exact significance of these glycogen deposits is obscure, but the mere presence of glycogen within the myocardium does not provide a basis for the diagnosis of glycogen disease. In the light of our present knowledge it seems more reasonable to regard the deposits as a non-specific infiltration which may complicate the pathological pattern of the fibrotic form of familial cardiomegaly.
A further possible aetiological factor is the curious association between cardiomegaly and two familial neurological conditions, Friedreich's ataxia and progressive muscular dystrophy. The association of myocarditis with Friedreich's ataxia was first recorded by Pitt (1886-7) . Several reports later appeared in the Continental literature and in 1946 Russell reported four examples of the condition with post-mortem details; not infrequently the neurological lesion is accompanied by a chronic progressive myocarditis of fibrotic type which closely resembles that found in the fibrotic form of familial cardiomegaly. It was Russell's opinion that the heart muscle is destroyed through a focal, piecemeal, coagulative necrosis as a result of which the fibres are ultimately replaced by collagenous tissue, the surviving muscle undergoing a compensatory hypertrophy. This description could well be applied to the histological appearances in the cases of familial cardiomegaly now described, although, as Evans (1949) comments, " the relation of this condition to Friedreich's disease would be more definitely established if instances of each were met with in one family." Roth (1948) described a family affected by Friedreich's disease and peroneal muscular dystrophy in which there was a high incidence of heart disease, but there was no evidence to suggest that they were cases of familial cardiomegaly. Some 30 cases of cardiac involvement have been reported in progressive muscular dystrophy and the subject has recently been reviewed by Bevans (1945) and Storstein and Austarheim (1955) . The post-mortem appearances of the heart in these cases seem to show a very variable picture; sometimes the hearts are atrophic and in other cases marked hypertrophy is found. Macroscopically fatty infiltration and intracellular vacuolation of the fibres has been described; in several cases a patchy fibrosis, often maximal in the outer myocardium, has been present. This association of hereditary neuropathies and fibrotic cardiomegaly has suggested to some that the cardiopathies in the familial and neuropathic varieties may have a common aetiology which may lie in an as yet undetected inborn error of metabolism. (Elster, Horn, and Tuchman, 1955) , and recently McAllen (1955) has observed severe myocardial changes, including widespread fibrosis, supervene in two cases in which there was prolonged depletion in potassium absorption. These human lesions were strikingly similar to the cardiac lesions found in potassiumdeficient animals.
In conclusion it must be admitted that in spite of the numerous theories of origin, the aetiology of familial cardiomegaly still remains obscure. Summary A family with cardiomegaly is described in which the three affected members died suddenly when apparently in good health and were submitted to necropsy.
The clinical and pathological features of these and previously published cases of familial cardiomegaly are discussed and the possible aetiology of the condition considered.
Our thanks are due to Mr. L. G. Powell, H.M. Coroner for South Westmorland, for making available previous post-mortem reports.
